We hypothesized that (a) members of homogeneous Parkinson's disease (PD) Internet groups would show more commitment and attraction than heterogeneous groups and (b) members in homogeneous groups would show better outcomes. Six PD support groups, three heterogeneous and 3 homogeneous groups were composed on the basis of age and time since diagnosis. Cohesion, based on commitment and attraction, was measured using text analysis software measuring (a) the frequency of hope, positive feelings and thoughts, and affection linked to group as a target and (b) the frequency of "we," "our," and other words of inclusion. Pre-post changes were measured by depression, quality of life, and severity of PD. Multivariate analysis found that homogeneously composed groups were significantly more attracted and committed to their groups. A repeated measures multivariate analysis found that homogeneous groups showed significantly greater positive changes.
How to optimally compose small groups to enhance their productivity has been a concern of both social psychology and group psychotherapy for over 50 years. The most common criterion for composing psychotherapy and support group calls for using member similarity or homogeneity (e.g., gender, illness, marital status) Budman, Soldz, Demby & Feldstein (1989) . This criterion is based on the clinical view that similar people facing similar predicaments are more likely to rapidly establish bonds with one another and form a more cohesive group. In essence, group homogeneity allows members to see one another as sharing certain characteristics, problems, or concerns, thereby contributing to more rapid group cohesiveness. A more cohesive group is presumed to improve the effectiveness of the group intervention. Despite its wide usage, the value of similarity of group members is an undertested hypothesis. The purpose of this study was (a) to investigate the impact of group composition (heterogeneous vs. homogeneous) on the individual constructs of commitment and attraction, (b) to explore the impact composition has on group outcome, and finally (c) to demonstrate the utility of using computer-based text analysis for developing measures of groups processes in Internet-delivered groups.
Gender is the one group member characteristic that has been extensively examined as a basis for group composition decisions (Bresky, 1998; Herschel, 1994; Siebert & Dorfman, 1995; Tolbert, Graham, & Andrews, 1999) . For example, Siebert and Dorfman (1995) , in a study of HIV and AIDS patients, found that support groups that are homogeneous for gender, stage of illness, and risk behaviors provided members with the greatest benefits through facilitating the instillation of hope, universality, and group cohesion (putative curative factors). And Bresky (1998) , testing the hypotheses that women in mixed-gender groups would be less assertive, self-disclosing, and free to express themselves than women in same-gender groups, found that women in mixed-gender groups are more tentative than their same-gender counterparts, but only in the first stage of group discussion.
Less well studied is the use of personality variables as a group composition criterion. D' Augelli and Chinsky (1974) composed groups according to participants' scores on interpersonal sensitivity measures that predicted member behaviors in the group. They found that groups composed of high interpersonal sensitivity members had more personal discussion than did groups composed of members low on interpersonal sensitivity. Fleisher and Levin (1970) , studying the composition of small medical education learning groups, found that homogeneous groups based on interactive style showed more satisfaction and higher achievement than did randomly composed groups. Perrone (2000) , using measures based on social identity theory for composing homogeneous and heterogeneous counseling groups, found a significant relationship between group cohesiveness and client satisfaction: Homogeneous groups reported higher cohesiveness and satisfaction.
Demonstrating that group homogeneity leads to greater cohesiveness is hampered by the difficulty in operationalizing cohesiveness. Despite the nearly 60 years of study on cohesiveness (Dickoff & Lakin, 1963; Enneis, 1951; Guttmacher, Roether, & Peters, 1972; Yalom, 1985) , little consensus has been reached on the measurement of this group-level construct (Mudrack, 1989) . Several well-executed studies have isolated specific dimensions within the construct. For example, Braaten (1991) proposed a five-factor model of cohesion: attraction and bonding, support and caring, listening and empathy, self-disclosure and feedback, and process performance and goal attainment. Piper, Marrache, Lacroix, Richardsen, and Jones (1983) suggested a multidimensional view of cohesiveness with three "group as a whole" factors: mutual stimulation, emotional commitment to the group (allegiance, identification with aims, etc.), and compatibility (mutual liking, enjoyment of the group's activities).
Two individual factors (attraction and commitment) are common in definitions of group cohesiveness. The vital importance of member attraction and commitment to the group and its members to short-term therapy lies in the fact that there is minimal time in a short-term group for the therapist to assist the group in pulling together as a safe, working unit. We hypothesized that (a) members of homogeneous groups would show more commitment and attraction to their Internet support groups than heterogeneous groups and that (b) members in homogeneous groups would show better outcomes than those in heterogeneous PD groups.
Method

Setting
The groups selected for evaluation were six Internet-delivered Parkinson's disease (PD) support groups. Having a progressive, chronic disease, people with PD face increasing problems: sleep disturbances, difficulty with swallowing, difficulties in managing the activities of daily living, bladder and bowel disturbances, and sexual dysfunction. PD patients become increasingly disabled and frequently less mobile. As a consequence of disease progression, patients experience many psychosocial problems stemming from their illness. It has been estimated that from 40% to 60% of patients suffer from clinically significant depression (Klaassen, Verhey, Sneijders, de Vet, & van Praag, 1995; Schrag, Jahanshahi, & Quin, 2000) , and patients' quality of life is often diminished (Damiano, Snyder, Strausser, & William, 1999; Peto, Jenkinson, & Fitzpatrick, 1998) . To address these various problems, many patients turn to support groups for help. Internet-delivered groups offer a number of benefits to group researchers, because all group interactions can be recorded and are easily evaluated by increasingly sophisticated text analysis software.
In this study, group composition was based on the time since diagnosis, because time influences many of the issues facing group members. Newly diagnosed patients are beginning to face a chronic, debilitating disease, and they confront distinct sociopsychological issues as compared with patients who have been living with the illness for 5 to 10 years. In addition, younger PD patients are often still gainfully employed and living in a different family context as compared with older patients whose children have reached adulthood.
Participants
Sixty-six patients, after signing human subjects consent forms, completed baseline questionnaires at the study's Web site (http:// www.ucsf.edu/pdchat/) and were then assigned to groups. Three of the groups were heterogeneous, composed of a demographic range of PD patients (age and time since diagnosis), and three were homogeneous: two young onset groups (less than 60 years old) and one newly diagnosed group (diagnosed within the past 2 years). This study is a follow-up analysis of our evaluation of online PD support groups . In the initial analysis we found that participants showed significant improvement on quality of life measures, but no overall changes were observed in depression or in severity of PD symptom measures.
Recruitment
We generated interest in our study through informational flyers and letters sent to the California PD support groups. Public service announcements were posted on the National Parkinson's Foundation Web site and various PD online discussion boards.
Participants were provided with instruction on how to access the Internet, the online support group, and other Web site features prior to the onset of the group. They were invited to go online with the project coordinator prior to the start of their group. Each participant was asked to indicate times he or she was available for the online group. Matching patients to group times proved to be more complex than we had anticipated. If we were unable to match a participant's available times, an alternative group was offered to the patient.
Each group met for 90 min weekly. In addition to the synchronous chat room (real-time online communication), participants in each group were provided with a bulletin board (on which they could post messages at any time they chose) specific to their group for communicating with each other outside of the specified meeting time. To ensure privacy, participants received their own login name and password. In addition to the support group, three health education "chats" were scheduled at a time when members could ask a PD expert questions about PD (e.g., concerning medications, sleep problems, and sexuality). Participants completed measures at baseline and at the end of the 20-week-long group.
Intervention
The groups were facilitated by trained Wellness Community mental health professionals. The Wellness Community's model focuses on the expression of thoughts and emotions and receiving and offering support. Specifically, patients are supported in making active choices in their recovery, making changes in their lives that they think are important, partnering with their physician, accessing resources, and developing a new attitude toward the illness. Moreover, the program focuses on reducing the three significant psychosocial stressors faced by people with PD: unwanted aloneness, loss of control, and loss of hope.
Prior to beginning the groups, each of the group facilitators participated in an 8-hr educational orientation to PD conducted by University of California, San Francisco's Parkinson Center personnel. The purpose of this education was to expose the facilitators to special issues and characteristics of the illness (they had previously worked online and in face-to-face support groups for cancer patients). All facilitators were involved in weekly 45-min online synchronous supervision sessions that incorporated excerpts from the transcripts from the previous week's online support group as part of the discussion. The supervisory sessions using these excerpted transcripts enabled the clinical supervisor to provide direct feedback to the facilitators on their interventions. Supervision consisted of a review of the past week's support group messages and patterns of participation, as well as methods of enhancing the interactions among participants.
Procedures
Discourse between participants was measured using text analysis software. Specifically, when participants made reference to their group experience, we calculated the frequency of three positive constructs: hope, general positive feelings and thoughts, and affection. Operationally, we used the text analysis program DtSearch to identify words reflecting hope, general positive words (i.e., accept, altruistic, exquisite, graceful, worthy) , and affection words within 10 words of references to their group. The three positive constructs were derived from the Ekman-Lieberman Emotional Dictionary (Ekman & Lieberman, 1992) . A second measure of the concept was to count the proportion of times members referred to the group by writing we, our, or other words of inclusion. To generate such a count, we used the Linguistic Inquiry Word Count text analysis software (LIWC) developed by Pennebaker and colleagues (Pennebaker, 1997; Pennebaker, Mayne, & Francis, 1997) . The dictionary provides a method for coding the various emotional, cognitive, structural, and process components present in written speech and includes 25 categories tapping psychological constructs (e.g., affect, cognition). LIWC has an internal dictionary of 2,290 words and word stems that can recognize an average of 80% of words in normal texts. The output of the text analysis program is the percentage of recognized words belonging to each category.
Measures
Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977) . This is a 20-item, self-report measure of depressive. Respondents rate symptoms in the past week on a 4-point scale of intensity or frequency. The CES-D correlates highly with self-report and clinician ratings of depression and shows good internal consistency (alpha ranges from .85 to .90).
Parkinson's Disease Questionnaire (PDQ; Damiano et al., 1999; Peto, Jenkinson, & Fitzpatrick, 1998) . This is a 39-item questionnaire assessing quality of life, including subscales measuring mobility, activities of daily living, stigma, cognition, communication, and bodily discomfort (alphas range from .79 to .94 for the six scales reported in this study).
Severity of PD symptoms: Functional Status Questionnaire (FSQ; Rubenstein et al., 1998) . Five selected items from the FSQ measures symptoms associated with PD, including speech, writing, freezing, tremor, and mobility, were assessed using 5-point scales, with 0 indicating normal and 4 indicating severe (alpha for total score ϭ .54). This measure was used as a moderator in our analysis of outcomes.
Group transcripts. Using the text analyses procedures outlined above, we measured the frequency of words related to the constructs of interest.
Exit interviews. After the group ended, we scheduled telephone appointments with about 50% of the participants. Efforts were made to ensure representation from all six groups. These interviews averaged an hour each, and in them we asked about problems participants encountered in using the chat rooms, how they compared to their experiences in face-to-face PD support groups, and the emotions or issues they found difficult to express in the online groups.
Results
Of the 65 patients assigned to one of the six groups, 12 (18%) were unable to attend their assigned or alternate group times and 21 (32%) dropped out of the groups (i.e., participated in less than four meetings). Dropouts included 12 patients assigned to the homogeneous and 9 assigned to the heterogeneous groups. Thus, only 32 (49%) participants completed the intervention and both the baseline and post measures. No significant differences were found on baseline outcome measures between dropouts and those who remained in the study. Table 1 shows the demographic characteristics of the sample, patterns of participation, and baseline scores on measures of depression, quality of life, and severity of PD symptoms.
As expected, the heterogeneous and homogeneous groups differed on age and years, as these characteristics were used for the group composition. As shown in Table 1 , group characteristics also differed on educational level, with participants in the heterogeneous groups having completed more education, and on quality of life, with patients in the homogeneous groups having a better mean score (low scores on this measure indicate higher quality of life).
The two proxies for attraction and commitment, positive feelings about the group and the frequency of references to the group (we, our, etc.), were significantly correlated to one another (r ϭ .45). Using multivariate analysis with a Bonferroni correction, we found that members of the homogeneous groups were significantly more attracted and committed to their groups than were the participants in the heterogeneous groups (see Table 2 ).
We further tested whether attraction and commitment to the group occurs early among participants. A comparison between the homogeneous and heterogeneous groups on attraction and commitment during the initial five meetings found significantly higher amounts of attraction and commitment, in terms of use of the word we (homogeneous: M ϭ 48.9, SD ϭ 21.5; heterogeneous: M ϭ 25.4, SD ϭ 9.8), t(1, 28) ϭ 3.8, p ϭ .001, and positive feelings about the group (homogeneous: M ϭ 40.7, SD ϭ 25.7; heterogeneous: M ϭ 25.3, SD ϭ 15.7), t(1, 28) ϭ 2.0, p ϭ .05.
The effect of group homogeneity on outcome was analyzed using a repeated measures multivariate analysis because of concerns over multicollinearity (at baseline, the correlations between variables were as follows: CES-D and PDQ, r ϭ .73; CES-D and PD symptoms, r ϭ .57; and PDQ and PD symptoms, r ϭ .44). The between-groups variable was type of group; the within-group variables were time and Time ϫ Group Type interaction. Table 3 shows that the overall pre-post differences were significantthat is, participants changed in the groups over time.
Looking first at the overall changes for the entire sample, we note that homogeneous groups showed significantly greater positive changes than did heterogeneous groups. Figures  1-3 show the direction of changes over time. For both depression and PD symptoms, members of the homogeneous groups improved, whereas those in the heterogeneous groups reported slightly higher depression scores from baseline to post. On the quality of life measure (PDQ), all participants improved.
Discussion
Our first hypothesis, that participants of homogeneous groups (i.e., groups in which members shared characteristics in addition to a PD diagnosis) would be more attracted and committed to their group than participants in the heterogeneously composed groups, was confirmed. We also found that this greater attraction and commitment occurred within the first 5 weeks of the group.
The importance of specific similarity among members was noted 25 years ago by the senior author in a study of self-help groups (Lieberman & Borman, 1979) . In that study, it was observed that members of an open heart surgery survivor's group (Mended Hearts) were having a spirited debate regarding opening membership to people who had undergone a valve replacement surgery. Members argued that those who had had valve replacement were too dissimilar from those who had had open heart surgery. Ultimately, the organization decided that only members who had undergone the exact same surgical procedure could belong to the organization. The second hypothesis, that homogeneous groups would derive greater benefit from their group participation than heterogeneous groups, was primarily confirmed. Homogeneous groups showed significant improvement in their depression and PD symptoms scores when com- pared with the heterogeneous groups. There were no differences in the quality of life measure, as both groups improved over time.
Our last goal of the study was to demonstrate the utility of using text analysis tools for developing measures of group processes in Internetdelivered groups. The results of the study have shown the utility of using such a measurement strategy. The automatic accrual of transcripts makes text analysis a highly efficient procedure. In some of our previous work on Internet groups, we have demonstrated the use of various text analysis strategies for comparing the discourse in professionally led and peer led Internet groups (Lieberman, Golant, Wizlenberg, McTavish & Gustafson, 2004) . We have also demonstrated that the expression of negative emotions, a common change mechanism in breast cancer support groups, can be measured using text analysis and that the results mirror those found in studies of non-Internet support groups (Lieberman & Goldstein, 2005) .
The results of this study suggest that Internetdelivered support groups can be studied using the constructs that have been developed over the last half-century in research on small groups despite the real differences in the settings. Many questions remain unanswered, however. Prime among them is how participants experience the differing setting. Many who have written about online groups and how they differ from more traditional venues start off with the observation that online groups lack the usual visual and auditory cues needed to interpret the word spoken, yet we don't know what role these cues play in any curative factors. An equally important difference is that people in traditional groups speak rather than write. Although there is an impressive literature on the value of expressive writing (Pennebaker, 1997; Richards, Beal, Seagal, & Pennebaker, 2000) , it is not clear whether the curative factors are the expressive aspect or written aspects of the experience. Further research is necessary to understand these critical similarities and differences between online and face-to-face groups.
As the Internet becomes a more important venue for delivering clinical services, the field's research will need to turn its attention to the general question posed in this article: the degree to which models for understanding and researching small group interactions apply to online interactions. We believe a useful starting point is to take concepts widely studied in small group research and group therapy and examining them in an online group to parse the similarities and differences. This strategy is similar to that used by Reeves and Nash (1996) in their studies on human computer interaction. Another obvious starting point would be to understand participant perceptions of their experiences in both group formats. In the small study just reported, we asked participants who had been in both group settings to talk about the similarities and differences. The following are prototypical excerpts from our exit interviews. In an Internet group, you are much freer to talk about things that you probably wouldn't in a F2F. We got into discussion of sex [meds affecting sexual desire]. I know I wouldn't have discussed in a F2F. The other thing is you're more open to talk about symptoms on bodily functions [which] might be a little more difficult in F2F.
Maybe more so because you couldn't see people, maybe you say more because you couldn't see them face to face. Death, dying, sex, lots of subjects. It was a surprise. It was good to be able to talk about them. I would never have done that in my F2F persons support group.
Study Limitations
As in all studies, there are some limitations to this study. We studied a sample of convenience without a control group, thereby limiting our ability to generalize our findings. Further, we observed a very high attrition rate. Ordinarily, the consensus in group therapy is that about 20% of members drop out after a few meetings. Our dropout rate was 39%, further limiting the possibility of generalization. However, these rates were similar for both the heterogeneous and homogeneous groups. Clearly it will be important to determine whether participation rates differ between group formats.
Another threat to the findings is the lack of independence in baseline characteristics of participants assigned to heterogeneous and homogeneous groups. This factor further limits generalizability of our findings, and caution should be exercised in interpreting the results, particularly those of the regression analyses that controlled for baseline characteristics of age and time since PD diagnosis, as these variables were not independent of group assignment. A better design would have been to have homogeneous groups of older participants and those with a longer time since diagnosis with PD. Finally, the small sample size used places another limitation on our findings.
One poststudy observation encouraged us in accepting the study findings. After the groups terminated, we learned from our exit interviews that participants in the homogeneous groups decided to continue the group on their own, obtaining chat rooms on Yahoo, whereas the heterogeneous group did not continue. This encouraged us to accept the results on the importance of cohesiveness, as measured by references to group similarity and commitment, despite our somewhat unorthodox measurement strategy.
Clinical Implications
Traditionally delivered group therapy and support groups have, since the inception of such professionally delivered service, used common problems as a fundamental principle in selecting patients for group treatment. In fact, the first known professional publication (Pratt, 1922) reported on a group composed of individuals with similar problems: patients with tuberculosis. The clinical literature is replete with reports of groups for bulimia, sexual offenders, posttraumatic stress syndrome, substance abuse, and so forth. Unfortunately, studies demonstrating the efficacy of similarity of illness or common problems are few and far between. Furthermore, in much of clinical practice, the luxury of composing homogeneous groups is not available, because using such a strategy requires larger pools of patients, access to which few clinical practices have.
The Internet, with its large national reach, is more likely to offer the conditions required for such composition. This study provides an illustration of the feasibility of such an approach for professionally led support groups. Our findings suggest that in forming homogeneous groups, it is necessary to go beyond the common illness to specific psychosocial issues associated with the illness in order to maximize similarity among patients.
Because the bulk of Internet support groups are not professionally mediated but rather akin to self-help groups with peers providing the leadership functions, a brief review of some of our previous studies of these settings and how they achieve homogeneity is warranted. We identified two processes that may maximize the experience of homogeneity in large bulletin board groups, often with several hundred active participants.
The role of lurking. As suggested in the example of the self-help heart disease groups, there are specific characteristics participants use to define similarity. Because of the lack of visual and auditory cues (e.g., physical features, body language, vocal quality) people use to identify similarity in face-to-face groups, participants in Internet-delivered groups may need more explicit methods for identifying similarity. Currently, the most common method for identifying similarity is the process of lurking, or reading messages posted on public support group Web sites without posting one. Lurking enables new members to learn community norms, see whether their concerns are relevant, and obtain vicarious support without revealing themselves (Walther & Boyd, 2002) . It has been estimated that lurkers make up more than 90% of several online groups (Mason, 1999) and 45% of health support communities (Nonnecke, 2000; Nonnecke & Preece, 2001) .
Recent studies have shown that most members of health support and education support communities accept lurkers as members of the community (Abras, 2003; Maloney-Krichmar, 2003) , suggesting that the process of lurking is not disruptive to the group process. Consequently, it appears that people intuitively engage in a process of matching their characteristics with those of potential group members without being instructed to do so. The process of lurking, however, is rather inefficient, as it requires potential members to read a number of postings to discern similarity. To enhance similarity, Internet-delivered support groups could be more explicit in identifying their targeted audience and/or could invite group members to write public personal profiles. (See Lieberman, 2005 , for a discussion of lurking.)
Subgrouping. In a study of online breast cancer bulletin boards (Lieberman & Russo, 2000) , within the groups we studied, not all participants had breast cancer; some were family members (e.g., parents, husbands) or friends of a breast cancer patient. The stage of cancer and time since cancer also varied, from Stage 1 to Stage 4 and from newly discovered cancers to those diagnosed over 10 years ago. This diversity far exceeds the usual range in self-help groups. We explored how these groups "solve" the task of creating a setting where almost instant identification with others can take place. We found that when a new member posts, she usually describes herself, her disease, and the treatment she is receiving or will receive. Typically within the same day she receives messages from members who are similar to herself, such as the following:
Where do I start. I just moved from a small town to a larger one for work in May. I only know ten people and no one really close for support. I had the following done: Aspiration of cysts, needle biopsy, stereo tactic core biopsy, then surgery to remove calcium deposits and cyst. The found lobular carcinoma, and invasive ductile carcinoma. They said it was microscopic and I would only need radiation and drug therapy. This is only the second mammogram I've ever had, and I'm just so scared. I don't want to die yet. I'm trying to cope with all this, but I just want it to go away. . . . I just feel lost and so alone. A word of encouragement would greatly help, and thanks for listening.
It sounds like you haven't started radiation and drug therapy yet. There are lots of ladies here who are going through the same treatments, and I'm sure they will respond to you. Don't let your fear become overwhelming! Start by learning as much as you can about your type of cancer, surgery and treatments. . . . Please come back here and get to know some of the other ladies, and let us help you through this difficult time.
I'm new to the board also, but I can't tell you how much it has meant to me in the past couple of weeks. I have found that when I vent on the board and get all the great feedback from these wonderful ladies that I am able to go through the day without obsessing about the cancer. I am 12 hours away from all my closest friends and family, so I feel somewhat isolated too. Now that you have found this board and all the wonderful people here you are not alone. Post anytime you want to cry, scream or even laugh! I know this time is so hard but do try to keep your thoughts positive. A cancer diagnosis is NOT a death sentence. WE here are proof of that. You sound like you are taking care of yourself. Be positive with your mind as well as your body and you will get through this.
Hi You have come to a special place. I have been posting about 3 weeks and it is great support. I finished 8 cycles of chemotherapy after my lumpectomy and am now doing radiation. I have also started Tamoxifen. It has been a long road, but as I look back it has gone fast and I can see so many positive things that have come out of it. At first I had my time where I panicked and thought of my future and saw all the bad things that COULD happen. Don't do that.
It helps, helps, helps to talk with others. I understand your fears fully. Keep the faith.
. . . we don't mind telling you what we think, so PLEASE talk to us! I am 45, was diagnos[ed] 6 years ago after being married for only 4 months. After my lumpectomy, I had radiation, then spent the past 5 years on Tamoxifen. It would be great to talk to you more, so if you would feel more comfortable e mailing me, please do at . . . This illustration shows the way newsgroups with a large membership provide a subgroup of women who have similar illness experiences. It also demonstrates the communication of an important group norm permission to express intense emotion. The messages sent to the new member provide the broad outlines of how the group will help: by providing advice; by providing information based on their experiences, thereby making the new member experience similarity; and by providing acceptance and warmth.
